Abstract
converted to an ester by a Baeyer-Villiger monooxygenase, that is then cleaved into a 1 primary alcohol and a fatty acid by an esterase. The primary alcohol is oxidized to the 2 corresponding fatty acid and then enters the -oxidation pathway.
3
Although P. hydrocarbonea and P. zopfii are well-known to assimilate 4 hydrocarbons, the metabolic pathway for hydrocarbons has not been elucidated. In the 5 present study, we examined the n-hexadecane biodegradation ability of twenty-one 6 Prototheca sp., which were obtained from the Incorporated Administrative Agency and identified derivatives derived from n-hexadecane. All Prototheca strains were 10 cultivated in 5 ml of Medium GY (0.5% glucose and 0.5% yeast extract, pH 6.2) 11 supplemented with 2% (v/v) n-alkane in a test tube at 28ºC for 5 d with shaking (300 12 strokes/min), unless otherwise stated.
13
Total lipids were extracted from the reaction mixture with chloroform-methanol
14
(1:2, v/v) according to the Bligh-Dyer method (9). The resultant lipids were analyzed 15 with a GC-17A gas-liquid chromatograph (GLC; Shimadzu, Kyoto, Japan) equipped Total lipids were applied to a Sep-Pak Plus Silica Cartridge (Waters Co., Milford, MA) to remove residual n-hexadecane. n-Hexadecane was eluted with 10 ml of 1 n-hexane, and then other lipids including the derivatives derived from n-hexadecane 2 were eluted with 10 ml of methanol. The collected fraction containing the derivatives 3 was concentrated with a centrifugal evaporator. The lipids were separated by high 4 performance liquid chromatography (HPLC, LC-10A system, Shimadzu) on a assumed to be derivatives of n-hexadecane due to their detection with just addition of 20 n-hexadecane to the medium. UK1 and UK2 from P. zopfii JCM9400 and P. zopfii indicated the existence of a hydroxyl group characteristic of a secondary alcohol.
13
These results corresponded to those for each authentic standard on 1 H-NMR analysis.
14 UK1 and UK2 were identified as 5-hexadecanone and 5-hexadecanol, respectively.
15
We measured time courses of decrease of n-hexadecane and accumulation of Twenty-one strains of Prototheca sp. obtained from microbial type culture 11 collections in Japan were examined as to their n-hexadecane degradation abilities.
12
Some of them, capable of using n-hexadecane as a carbon source, accumulated 13 5-hexadecanone and 5-hexadecanol ( exhibited high 5-hexadecanol, rather than 5-hexadecanone, production.
19
Thus far, microbial degradation of hydrocarbons through the subterminal 20 oxidation pathway has been reported. Bacteria and many methanotrophs co-oxidize 21 Table 1 short-chain alkanes via terminal as well as subterminal oxidation (10, 11). reported. In the present study, we first found that Prototheca sp., especially P. zopfii 5 JCM9400, exhibit high n-hexadecane degradation abilities, and accumulate unique 6 oxidative products such as 5-hexadecanone and 5-hexadecanol. In P. zopfii JCM9400, Microbiol., 24, 335-373 (1998) . 
